2 However, there is no empirical support for this argument, while there is overwhelming evidence of the complementarity between trade and migration flows (Bandyopandhyay et al., 2008; Head and Ries, 1998; Rauch and Trindade, 2002; Wagner et al., 2002) . It has been shown that immigrants stimulate trade by reducing trade costs (by providing information on foreign country), or by increasing the demand for goods from their countries of origin (Felbermayr and Toubal, 2012) . The positive link between Preferential Trade Agreements and bilateral migration flows is even clearer in figure 2 ; where bilateral average flow of migrants is plotted before and after the signature of a PTA. Figure 2 clearly shows the jump in the average value of migrants' flows after the signature of a PTA.
This paper supports the idea that PTAs might play a twofold role in stimulating bilateral migration flows.
First, they might reduce the cost of migration by increasing the information about the potential destination country. Second, they further stimulate migration flows by including migration related provisions. International relations based on PTAs increase the information on potential destination countries, reducing the transaction costs attached to the (potential) migration flows. This additional information can be in the form of improved diplomatic relations and increased familiarity among signatory countries. 3 That is, all other determinants of migration being constant, a potential migrant will choose a destination country on the basis of the information 1 It includes also south-south migration. 2 This argument was used to justify the creation of NAFTA and EU enlargement towards the Eastern European countries. However, the neoclassical notion of substitutability between migration and trade is not valid if the assumption of identical technologies across countries is relaxed (Markusen, 1983; Schiff, 2006) . 3 It operates as the diaspora externalities (Beine et al. 2010) where the information provided by existing communities of migrants in destination countries attracts new immigrants flows.
3 held about all candidate countries. In increasing the amount of information, PTAs could drive migration choice towards PTA members.
The second channel through which PTAs can affect migration relates to the increasing depth of trade agreements. Horn et al. (2010) show that more recent PTAs include provisions beyond those considered traditionally by the trade liberalization literature. Recent PTAs include provisions related to the regulation of international migration of workers, such as visa and asylum, or provisions replicating (or even going beyond) the multilateral Mode IV of the General Agreement on Trade in Services (GATS) (Horn et al. 2010; Panizzon, 2010; Nielson, 2003) . Panizzon (2010) shows that bilateral trade agreements (mostly replicating GATS Mode IV liberalization at the bilateral level) are adopting migration governance instruments such as skill-testing, institutionalized recruitment and migrant return guarantees.
As an example, Canada-Chile (1996) Free Trade Agreement 4 , mostly thought for trade in goods and services liberalization, includes temporary migration related provisions which easy the movement of workers between signatory countries: services suppliers are allowed to enter in both markets without worrying quotas on the restriction of the number of potential suppliers. Other trade agreements include also provisions allowing long term migration between signatory countries; for example the Singapore-Australia Trade Agreement (2003) 5 allows the free movement of workers (intra-corporate) up to a total term of 14 years.
Former cases suggest that PTAs are increasingly being used to regulate international migration flows favouring the free movement of workers among signatory countries. As highlighted by Horn et al. (2010) a frequently used instrument to regulate migration flows through PTAs is by including migration related provisions. For example, visa and asylum provision could affect bilateral migration flows by smoothing the procedures for migration to a member country. PTAs' provisions replicating GATS Mode IV scheme, by allowing the free movement of some professionals between member countries, could favour temporary migration and, eventually favour long term stay in destination country through migrants' participation to business networks. 6 According to the former channels, PTAs might affect the probability of having positive bilateral migration flows (extensive margins) and/or the number of individual migrating (intensive margins). By studying the two former channels this paper adds to the empirical literature on the determinants of migration flows which 4 See chapter K of the agreement, in particular Annexes K-03. 5 Chapter 11, article 4 regulates long term migration among member countries for intra-corporate transferee. For Singapore, short term entry can be extended for an initial extra-period of two years which may be extended for periods up to three years at a time for a total term not exceeding 14 years. In the case of Australia the initial extension is up to four years and then for four years at a time, for a total term not exceeding 14 years.
6 Provisions replicating GATS, by regulating the movement of persons engaged in the conduct of trade and investment, allows the temporary entry of the 'natural persons of a party' into the territory of the other party These persons can include: business visitors, installers and service providers (with unspecificed levels of education), intra-corporate transferees or contract service suppliers. See, e.g., the ASEAN-Australia-New Zealand or the US-Singapore agreement. 4 highlights the importance of "push" and "pull" factors affecting migration decision of potential migrants. Among the "pull" factors (destination country specific variables attracting new immigrants) average income and employment rate have been shown as strongly affecting migration flows (Hatton 2005; Mayda 2010 ). "Push" factors (origin country specific variables pushing individual to leave the country) are mainly income dispersion and poverty in origin countries. Other two broad categories of variables affecting migration flows are: (i) the travel cost of migration (usually approximated by distance); (ii) the information cost of migration and the cultural similarity between origin and destination country (Mayda, 2010; Gross and Schmitt 2003; Berthelemy et al. 2009 ). This paper adds to the former existing literature by finding a role of PTAs in affecting the volume of bilateral migration flows. To my knowledge, it is the first study that considers PTAs as a determinant of migration flows.
Using yearly data on immigrant inflows for 29 OECD countries between 1998 and 2008, I investigate empirically the role of PTAs as a determinant of bilateral migration flows by estimating a modified gravity model of migration (Anderson, 2011; Karemera et al., 2000) . Endogeneity and zero flows issues are addressed following Baier and Bergstrand (2007) and Silva and Tenreyro (2006) respectively. The paper is organized as follows. Section 2 aims of clarifying what this paper intends for PTAs and their contents. Section 3 derives a structural gravity model for migration and provides a brief review of the empirical literature on the determinants of migration flows. Section 4 describes the data used in the paper and Section 5 presents the empirical model and discusses the main econometric issues. Section 6 presents the results on the role of PTAs on both bilateral migration flows and the extensive margins of migration (section 6.1). Section 6.2 compares the effects of PTAs on migration and trade flows. Final section concludes the paper.
7 I use an Instrumental Variables (IV) approach to strengthen the endogeneity problem solution proposed by Baier and Bergstrand (2007) .
8 OLS estimation with country pair fixed effects.
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Preferential Trade Agreements and their contents
Trade liberalization is a long lasting process started approximately after the Second World War with the trade integration between Belgium, Luxembourg and Netherlands. Today, mostly all countries worldwide have at least one trade agreement in force (World Trade Report 2011) . Figure 3 shows the huge increase in the number of countries having at least one trade agreement in force (countries with more than one agreement are doublecounted in the total count reported in figure 3 ). Trade liberalization is therefore a crucial phenomenon in international trade. The classification of all existing types of trade agreements varies according with the number of signatory countries and with the degree of integration they guarantee. A simple Preferential Trade Agreement (PTA) involves only two countries, while a Regional Trade Agreement (RTA) involves more than two countries. The two former trade agreements are constrained by international rules agreed under the WTO, but they deviate from the principle of equal treatment and by the "most-favored nation principle".
PTAs (and RTAs) may also differ on the contents they cover and on the degree of integration they guarantee. Among the classification of provisions by Horn et al. (2010) , some relate with migration flows: (i) visa and asylum, (ii) labour market and (iii) provisions replicating GATS. The latter concerns (among other modes of services supply) the liberalization of flows of workers delivering services across countries (Mode IV). 10 Visa and asylum provisions relate to the exchange of information, drafting legislation and training among members in the area of visa and asylum for migrants. Finally, labour market provision aims to regulate and integrate the labour market of signatory countries. In the sample analysed by Horn et al. (2010) , which covers a sample of 9 See Horn et al. (2010) for further details on the grouping of provisions. 10 The GATS defines four ways in which a service can be traded ("modes of supply"): (i) Mode 1 -services supplied from one country to another ("cross-border supply"), (ii) Mode 2 -consumers from one country making use of a service in another country ("consumption abroad"), (iii) Mode 3 -a company from one country setting up subsidiaries or branches to provide services in another country ("commercial presence"), (iv) Mode 4 -individuals travelling from their own country to supply services in another ("movement of natural persons").
EU and USA agreements, visa and asylum provision is included in EC-Israel, EC-Former Yugoslav Republic of Macedonia and EC-Albania; USA agreements do not include visa and asylum provision at all. Provisions replicating GATS are included in 4 out of 14 EU agreements and in 13 out of 14 USA agreements. Finally, labour market related provision has been included only in two EU agreements but in all the USA agreements mapped.
Provisions replicating GATS, by including also Mode IV related provisions, allow the temporary entry to partner country for some selected professionals 11 , and thus the possibility for temporary migrants to experience the foreign country and/or to join local worker networks which might ease their (potential) long term stay into the destination country. However, this type of provision covers only few professional categories and, thus, may 
A gravity model for migration
Former section showed how the content of PTAs could affect bilateral migration flows; but PTAs by increasing information on potential destination country reduce the bilateral migration cost affecting migration flows. This section derives a structural gravity equation for bilateral migration flows 12 to highlight the role of migration cost and better qualify the channel through which PTAs might stimulate bilateral migration flows. Economic theory suggests that migration choice depends on individual maximization of well-being. Potential migrants compare among all feasible alternatives and choose a destination country by analyzing a set of source and host country 7 specific factors with their own characteristics (education, age, spoken languages, etc.). Traditional models of migration decision assign a crucial role to migration costs and the financial opportunities in the destination country (compared to opportunities in the origin country) as major determinants of the migration decision (Harris and Todaro, 1970; Borjas, 1989) . Using this theoretical approach, empirical studies on the determinants of migration flows (Karemera et al., 2000; Hatton 2005; Mayda 2010 ) highlight the following economic determinants of migration: (i) income and employment rate in destination country as "pull" factors (expectations of future standards of living); (ii) income and income inequality in origin countries as "push" factors; (iii) bilateral migration costs of travel (related to geographic distance or common language); (iv) existence in destination countries of migrant networks, which reduce the information cost of migration (by easing the integration of new immigrants in the destination country). Former determinants of migration can be better understood through the lens of a gravity style model as follows.
Let w i be the wage in destination country i and c ij the bilateral cost of migration from country j to county i. The idiosyncratic component ln(e ijh ) is assumed to be distributed as type-1 extreme value (Gumbel distribution); thus the probability of migration p(u ij ) 13 to country i is given by the multinomial logit form (McFadden 1974) . At the aggregate level, given the former structure, the number of migrants from country j to country i depends on the total origin country population (N j ) and on the probability to migrate (p(u ij )) which, as said before, follows a multinomial logit distribution (where u ij is the observable component of the migrant's logarithmic utility):
The probability to migrate under multinomial logit distribution is:
Intuitively, the probability to migrate from country j to country i depends on the utility associated with the specific ij migration decision, compared with all the other options of destination countries (k). Thus, the number of migrant workers from country j to country i can be expressed as: 
is the sum of net wage across all potential destinations for migrant workers in j. Notice that the total world labour supply is
. Thus the equilibrium wage is:
can be considered as an index of how appealing is to migrate into country i; substituting equilibrium wage in equation [5] the structural gravity equation for migration is:
The first ratio in equation [8] represents the endowment of migrants in country i in a frictionless world; the second ratio in equation [8] represents the cost of migration. In this framework Ω i can be interpreted as how costly is to enter destination country (in what follows I will refer to this term as inward migration resistance term), it can be thought as immigration policy restrictiveness or alternatively as a term of attractiveness of the destination country (the higher the index the lower the attractiveness). On the other hand, W j represents the outward migration resistance term. By comparing equation [8] with the standard gravity model for trade in goods, Ω i and W j are analogous to inward and outward multilateral price resistance terms.
14 The structural gravity equation [8] allows focusing on the role of bilateral migration cost c ij . This term is country pair specific, so it does not include traditional "push" and "pull" factors of migration flows, 15 but considers the cost of migration related to geographic distance or common culture between country i and j. More importantly, it also relates with the information cost of migration. The idea is that, been push and pull factors equal across some destination-origin couple, potential migrant in origin country will choose the destination with the lower information cost (the one he knows better or he is more familiar with). PTAs are supposed to reduce bilateral information cost by increasing the familiarity among signatory countries or by including some provisions which make migration easier. Thus the effect of a PTA and its content is supposed to pass through c ij .
This paper (to the best of my knowledge) represents the first attempt to consider PTAs as a factor reducing migration costs and thus boosting bilateral migration flows. Many authors already focused on the role of "push" and "pull" determinants of migration; in particular income and standards of living in destination countries and poverty and inequalities in origin countries have been highlighted as main determinants of bilateral migration flows (Faini and Venturini, 1993; Hatton, 2005; Mayda, 2010) . Also the travel cost of migration received great attention in literature and geographical distance has been shown as the main variable deterring 10 migration flows (Mayda, 2010) . More recently, some authors focused on the role of cultural proximity between origin and destination countries as a migration cost reducing factor (it relates to the information cost of migration). Common language and colonial relationship dummies have been largely used to approximate for cultural proximity (Mayda 2010) . Also the localization of past migration flows -stock of immigrants from the same origin country-has been successfully used to approximate for cultural proximity (Gross and Schmitt, 2003; Beine et al., 2009; Pedersen, et al. 2008) . All former studies agree on giving a positive role of cultural proximity on bilateral migration flows.
Data description
The data Table 4a ,b,c.
Comparison of 4b and 4c shows that average flows of immigrants between countries that are common signatories to a PTA are higher than flows between countries with no common PTA. Table 5 , which presents a correlation matrix, confirms the expectation of a strong positive correlation between migration flows, cultural clustering (stock of migrants in 1991) and income in destination countries.
Empirical model
Taking the log-linearized form of equation [8] (and including the time dimension subscript in the time varying variables) yields to the basic migration gravity model:
Where the subscripts i, j and t correspond to destination, origin and year respectively; M ijt is the migration flow between countries i and j at time t; L it and N jt are the population size respectively in destination and origin country (N t is the world's population size kept by year fixed effects in what follows); c ijt is the bilateral cost of migration while Ω it and W jt are respectively the inward and outward country specific migration resistance term.
The bilateral cost of migration c ijt includes both the time invariant-bilateral specific costs (i.e. distance and other geographic factors) and the time variant component of costs which relate mainly to information cost of migration. The former component is (potentially) affected by PTAs and their contents. To investigate the impact of PTAs on migration flows, I use the structural gravity model for migration in equation [9] and I include a PTA dummy as the main explanatory variable.
Moreover, I keep the effect of the depth of PTAs (Depth_PTA ijt ) by including, in turn, three dummy variables 21 . The first dummy is equal to one if a provision on visa and asylum is included in the PTA, the second dummy takes into account the presence of a provision replicating the GATS agreement. The third dummy is equal to one if the PTA includes a provision on labour market. A set X ijt of control variables is included to control for the determinants of migration already highlighted in former studies. The vector X ijt of control variables includes: per capita GDP in both destination and origin country; the difference in per capita GDP 22 and its squared value. Income levels in origin and destination countries represent respectively the financial incentive and the attractiveness of the migration choice and also contribute to approximate for the inward (Ω it ) and outward (W it ) migration resistance terms.
The difference in per capita GDP and its squared value, control respectively for differences in factor endowments and increasing specialization among countries (Hatton 2005 ). An important control variable is bilateral trade flows (log of imports); PTAs might affect immigration flows by enhancing bilateral trade. 23 By including trade flows among control variables in the regression, I can isolate the pure 'attraction' effect of PTAs on bilateral migration flows. Thus, the baseline empirical equation is:
Country pair fixed effects (φ ji ) control for all country pair specific variables affecting migration flows and in particular for the time invariant component of c ijt such as distance, common language, border, colony and the stock of migrants in 1991 (as proxy for cultural proximity) 24 . Destination (φ i ) and origin (φ j ) country fixed effects control for unobserved country specific effects which are additive and time-invariant. In particular destination country fixed effects control for features of the destination country's immigration policy (entryrestrictive regulations). Year fixed effects control for macroeconomic trends common to all countries in the sample (world total population as suggested by equation [9] ). Finally country-period fixed effects (φ it and φ jt )
properly absorb inward (Ω it ) and outward (W jt ) country specific migration resistance term 25 . 22 Computed as the absolute difference in (log) per capita GDP 23 Trade between origin and destination country could reduce wage disparities, reducing the incentive to migrate.
On the other hand, trade could increase familiarity between the two countries stimulating migration through increased information about the destination country. Existing empirical evidence shows that trade flows do not significantly explain migration flows (Aguiar et al. 2007) . 24 To explicitly include geographic specific sources of migration and the stock of migrants in 1991 among the set of control variables I further estimate a model without country pair fixed effects (columns (1) and (6) in tables 6-7). This specification also allowed me to include two -almost time invariant -dummy variables among the set of controls X ijt : (i) the first equal to one if both origin and destination country belongs to European Custom Union; and the other (ii) equal to one if both countries belong to the Schengen Area.
25 I use country-period instead of country-year fixed effects because I preferred to properly include per capita GDP in origin and destination country in the set of control variables (per capita GDP is the main determinants of migration according to the existing literature). Further, the inclusion of country-year fixed effect would imply a dummy inflation problem in estimations. Thus, the time horizon has been divided into three periods and country-period fixed effects included. Nevertheless inward and outward country specific cost are likely to be mostly time invariant since they approximate for how costly is to enter the destination country or leave origin country (being this factors policy related, they do not change frequently over time). However, country-year specific variables affecting push and pull factors are directly included in the regression (i.e. per capita GDP in origin and destination countries). I could not include country-period fixed effects in Poisson estimations because of huge incidental parameter problem.
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The first econometric issue is the problem of reversal causality related to income variables. It reflects the fact that immigrants' flows could affect the income levels in both the destination and origin countries. Indeed immigrant inflows are likely to decrease wages in destination countries (if they substitute for native workers) and increase wages in origin countries. Empirical evidence in the labour economics literature (Friedberg and Hunt, 1995; Borjas, 2003) shows a negative but small effect on destination country income and a positive effect on origin country income (Mishra, 2007) . Although incomes in both origin and destination countries are not crucial variables for this study, I follow Mayda (2010) and address this issue by including in my estimations lagged values of per capita GDP. A second important econometric issue is endogeneity related to the PTA variable due to omitted variable and reversal causality problems. The omitted variable problem relates to the absence of a variable to control for bilateral migration policies; country pair fixed effects solve this problem (it is plausible that these policies do not change over time). The reversal causality problem is related to the possibility that PTAs are signed in response to migration pressure. However, the decision to select into PTAs might be influenced by levels of bilateral migration flows and not by recent changes in migration flows (as it is the case after the inclusion of country pair fixed effects in the estimation); the inclusion of country pair fixed effects (φ ij ) mostly resolves the reversal causality problem. 26 To address any residual endogeneity problem, I estimate the model including a one year lagged PTA dummy, which further reduces the simultaneity bias. As a robustness check I
estimate an instrumental variable model to further control for the endogeneity problem (see Appendix A1 for further details on the Instrumental Variables estimation). Starting from the idea of a 'domino effect' in establishing a PTA (Baldwin and Jaimovich, 2010; Chen and Joshi, 2010) , I use the total number of PTAs signed by both origin and destination country with the rest of the world (minus 1 if origin and destination countries are part of the same PTA) to instrument the PTA dummy. The idea is that the probability that two countries join in a common PTA is positively affected by the number of PTAs that each potential partner has with the rest of the world in order to avoid a likely trade diversion effect. 27 This domino effect has been shown to be strongly correlated with bilateral PTAs (Baldwin and Jaimovich, 2010) and can be considered uncorrelated with migration flow. The instrumental variable is thus valid and relevant for my purposes 28 . 26 For further details on how country pair fixed effects solve the reversal causality problem in a gravity style model see Baier and Bergstrand (2007) . 27 Chen and Joshi (2010) in a three-country theoretical model highlight the importance of third-country effects in the formation of new PTAs. They examine how the incentives of a country pair to enter a mutual free trade agreement (FTA) vary depending on whether the two countries already have an existing FTA with the third country. 28 The identification assumption here is that the numbers of PTAs by origin and destination country do not directly affect bilateral migration flows (i.e. not diversion effect in migration patterns). To secure this assumption I estimate the diversion effect of PTAs in terms of migration flows. Results (not reported here for reasons of space) are available under request and show that having a PTA in common does not divert migrant flows from any third country.
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The last econometric issue is the zero migration flows problem. As highlighted in the trade literature (Silva and Tenreyro, 2006; Helpman et al., 2008) , the log specification in presence of zero flows produces biased estimations (by dropping zero flows). To avoid this bias I use the log of migrant flows plus 1. 29 As a robustness check I also estimate a Poisson model to follow Silva and Tenreyro (2006) (Dehejia and Wahba, 2002) . 32 Columns (1) and (6) in tables 6-7 do not include country pair specific fixed effects. Thus I could include country pair specific geographic variables which have been shown as important determinants of migration flows (geographic distance is an important source of migration cost, while common language and colony favour migration flows). In these specifications I also include bilateral specific stock of migrants in 1991 as a proxy for cultural proximity and two dummy variables: (i) the first equal to one if both origin and destination belong to European Custom Union; and the other (ii) equal to one if origin and destination country belong to Schengen Area. Since the two former dummy variables are mainly time invariant, they were not included in country pair fixed effect estimations. and 7 show results for a specification including one year lagged PTA dummy (to control further for reversal causality problem).
Results
In all former specifications (except for those in columns 6) PTA has a strong positive and significant coefficient; meaning that, all other determinants being constant, having a PTA in common stimulates bilateral migration flows. In particular, according to my preferred specification (OLS with country pair fixed effects, table 6 column 2) having a PTA in common stimulates bilateral migration flows by 17.5 per cent (e 0.162 -1=0.175). To control further for reverse causality, I estimate an instrumental variable model where the 'problematic' variable (PTA dummy) is instrumented using the number of PTAs signed by both origin and destination country (with the rest of the world). Results of the instrumental variable estimation are presented in Table A1 .1; 33 the PTA dummy has a strong positive and significant effect on migration flows (see appendix A1 for a discussion on the validity and relevance of the instrument used here).
I further control for the trade led effect on migration flows. It might be that PTAs affect migration flows through trade flows; 34 thus I need to make PTA dummy mainly unrelated with trade in goods. I do this using the PSM approach described in the former section (see Appendix A.2 for further details). In the first stage I simply estimate the probability of positive trade (log of imports) flows using the traditional gravity model. 35 Then I create a sub-sample of country pairs including: (i) non-trading country pairs (control group) and (ii) trading country pairs having similar estimated probability to trade than country pairs in the control group. PTA dummy can be considered now random and unrelated with trade since country pairs in this so built sub-sample may trade or not, but they all have similar estimated probability to trade each other. Finally I estimate equation More in depth discussion of the validity and relevance of instrumental variables is provided in Appendix A1. 34 Since the seminal work of Head and Ries (1998) , many economists have provided empirical evidence that larger bilateral migration flows are associated with larger trade flows (Wagner et al. 2002; Rauch and Trindade 2002; Bandyopadhyay et al. 2008) . 35 The gravity equation includes time and country fixed effects, geographic variables (border, language, colony distance) and per capita GDP in both origin and destination country. 36 This dummy variable takes the value 1 if the PTA includes a provision on visa and asylum which is legally enforceable. dummy refers to GATS (columns (4) and (9) in both table 6 and 7), results suggest that the inclusion of a provision replicating GATS in the PTA deters migration flows; but since the coefficient associated with the PTA dummy remains positive and significant (and higher than that on GATS dummy), having a PTA in common still has a positive (but small) effect. The negative coefficient associated with GATS provision dummy can be explained considering that GATS dummy in my dataset does not refer uniquely to mode IV (thus my dummy indicates simply whether a GATS provision is included in to agreement). It follows that my GATS dummy might take into account also liberalization of foreign direct investment (mode 3) deterring migration flows coherently with a standard factor contents trade theory. 37 Finally, the inclusion of labour market related provision in PTAs (columns (5) and (10) To strengthen former evidence on the positive effect of PTAs and (their contents) I also run a falsification "placebo" test, using PTA and Depth_PTA dummies five years lagged and anticipated (dummy at t-5 and t+5 respectively) to explain migration flows. 38 The new built explanatory dummies, being de facto fictitious, are expected to be unrelated with migration flows. Results reported in appendix table A3.1 confirm the intuition:
five years lagged and anticipated dummy variables have no effect on migration flows.
Finally, if PTAs do reduce the fixed cost of migration (by increasing information about potential destination country) and if their contents make easier/harder (depending on the provision included) the decision to migrate, I expect also a role for PTAs and their contents on the probability of having positive migration flows between countries (extensive margin in migration flows). In the next section I re-estimate equation [10] where the dependent variable is now a dummy equal to 1 if there are positive migration flows between countries (zero otherwise).
PTAs and the extensive margins of migration flows
The above has provided evidence of the positive effect of PTAs on migration flows. However, I would expect PTAs to reduce the fixed costs of migration and, thus, affect also the probability of positive migration flows between countries (the extensive margins of migration flows). The econometric model is the same as in equation 37 GATS by stimulating FDI in the poor country, increases the capital labor ratio there and thus increases the return o labor deterring migration from poor country. 38 All other control variables and fixed effects included as in former estimations.
[10], but dependent variable is a dummy variable that is equal to 1 if positive migration flow occurs between the origin and destination country and zero otherwise. The control variables are the same as in the previous estimations: population (log) and per capita GDP (log) in origin and destination countries, import flows (log), difference in GDP and its squared value. I include the same set of fixed effects as in equation [10] .
Since the dependent variable is dichotomous, I first estimate a non linear probit model without country pair fixed effects. Then I include country pair fixed effects and run a fixed effects OLS model (linear probability model). I cannot use a country pair fixed effects non linear model for two reasons: (i) incidental parameter problem arises due to the high number of fixed effects; (ii) there would be a huge reduction in the number of observations if the non-linear fixed effects model were used (with consequent reduction in the degrees of freedom). 39 Thus I mainly rely on a simple OLS fixed effects model for my analysis 40 because it uses all the information and does not suffer from any incidental parameter problem (however non linear probit model can be considered a robustness check). Table 8 shows the results for these estimations. The PTA dummy has a positive and significant coefficient in both the probit and OLS estimations (columns 1 and 5), meaning that signing a mutual PTA increases the probability of positive migration flows between the countries. According to my preferred estimation (OLS fixed effects models in columns 5), a PTA increases the probability of a positive migration flow by 3 per cent. To further control for the endogeneity bias I also estimated an instrumental variables model using the same instrument discussed in section 5 (details in Appendix A1). Result for the IV estimation in table A1.1 confirms the former result.
After including the visa and asylum dummy in the regression (columns (2) and (6)); the PTA coefficient becomes null while visa and asylum has a strong positive effect on the extensive margins of migration (both probit and OLS model). This means that the extensive margins of migration are affected mostly by the inclusion of migration specific provisions (visa and asylum); this result differs from the former on the intensive margins where migration flows were positively affected by both PTA and its content. I obtain similar results after the inclusion of the labour market related provision dummy (columns (4) and (8)); the PTA dummy loses its significance while the inclusion of labour market provision in PTAs strongly increases the probability of having positive migration flows. The inclusion of a provision replicating GATS (columns (3) and (7)) scheme affects 39 In some cases country pair fixed effects perfectly predict the output variable (because it is time invariant in most cases) and non-linear models do not use this information to compute the estimator. 40 The major limitation of a linear probability model (OLS in binary outcome estimation) is that the fitted values will not necessarily be in the [0,1] interval. Nevertheless, it provides a reasonable direct estimate of the sample-average marginal effect in the probability that the outcome variable assumes the value 1. The second limitation of a linear probability model is the likely heteroschedasticity, so robust standard errors are used here. negatively the probability of having positive migration flows only in the probit estimation. As a difference with results on migration flows in the former section, results on the extensive margins suggest that the contents of PTAs, more than the PTA itself, reduces the fixed cost associated with a new potential bilateral migration flow.
Does PTA stimulate migration more than trade in goods?
The strong positive effect of PTAs on migration flows and the idea that PTAs are mainly signed to boost trade, suggest a further step of this analysis. In this section I compare the PTAs' effect on migration with that on trade in goods. To this end, the empirical specification is the same as in equation [10] , with the dependent variable being in turn immigrant flows (in log) and bilateral trade (as log of imports). Country pair fixed effects are included in the estimated equation to control for country pair and time invariant variables affecting both trade and migration. Country-period fixed effects have been included to control for both multilateral price resistance term in trade model (Anderson and van Wincoop, 2003) and for inward/outward migration resistance term.
41 I also exclude bilateral imports from the set of control variables since this is now one of the dependent variables.
The results are reported in Table 9 .
To compare the effect of PTAs on two different dependent variables requires two main expedients in the econometric approach. First, I use exactly the same sample of observations to estimate the two equations (one on migration and the other on trade flows), second, I include the same set of control variables and fixed effects.
Here the same problems of zero (trade and migration) flows and simultaneity apply; I solve them as in section 5
by estimating an OLS model on log(y+1) and a Poisson regression (Silva and Tenreyro, 2006) . I use the lagged PTA variable to reduce the simultaneity bias (already reduced by the inclusion of country pairs fixed effects).
42 Table 9 shows the results for the above empirical question. Columns (1), (3), (5) and (7) show results for the migration estimations; columns (2), (4), (6) and (8) Table 10 shows the results for this robustness check confirming the former conclusion. One possible interpretation of this result is that trade is already widely liberalized so that PTAs have a marginal effect 41 As explained in section 5 (footnote 24); the inclusion of proper country-year fixed effect would reduce too much the degree of freedom (dummy inflation problem). Country-period fixed effects do not included in Poisson estimations because of incidental parameter problem. 42 See Section 5 and Baier and Bergstrand (2007) for a detailed discussion of how country pair fixed effects reduce the simultaneity problem. on trade in goods. 43 On the other hand, barriers to international migration are still high and PTAs have a strong impact on flows among member countries. All regressions include year, destination-, origin-country, destination-period and origin-period fixed effects. Country pair fixed effects (within estimator) included in specifications (2), (3), (4), (5), (7), (8), (9), (10). All regressions include: population and per capita GDP in origin and destination country (in ln), bilateral import flows (in ln), the difference in per capita GDP between origin and destination country and its squared value. Specifications in columns (1) and (6) also include Eu Custom Union, Schengen Area dummies and country pair specific control variables: distance, stock of migrants in 1991, common border, language and colonial relationship. Constant not shown but included. ***p<0,01; **p<0,05; *p<0,1. 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 Note: standard errors in parentheses. All regressions include year, destination-, origin-country fixed effects. Country pair fixed effects (within estimator) included in specifications (2), (3), (4), (5), (7), (8), (9), (10). All regressions include: population and per capita GDP in origin and destination country (in ln), bilateral import flows (in ln), the difference in per capita GDP between origin and destination country and its squared value. Specifications in columns (1) and (6) also include Eu Custom Union, Schengen Area dummies and country pair specific control variables: distance, stock of migrants in 1991, common border, language and colonial relationship. Constant not shown but included. ***p<0,01; **p<0,05; *p<0,1. a 45 observation dropped because of only one observation per group, 478 observation dropped because of all zero outcomes. Note: robust standard errors in parentheses. All regressions include year, destination, origin country, destination-period, origin-period fixed effects. Columns (5) (6) (7) and (8) includes also country pair fixed effects (within estimator). Control variables included in all regressions are: population (log) in origin and destination countries, per capita gdp (log) in origin and destination countries, stock of immigrants in 1991, import flows (ln), difference in GDP and its squared value. Estimations in columns (1) (2) (3) and (4) include also distance, common border, common language and colony as control variables. ***p<0,01; **p<0,05; *p<0,1. a Number of observations strongly reduced because dependent variable is perfectly predicted by fixed effects 0.000 0.000 0.000 0.000 Note: standard errors in parentheses. Control variables included in all regressions are: population (log) in origin and destination countries, per capita gdp (log) in origin and destination countries, difference in GDP and its squared value. All regressions include year, destination, origin country and country pair fixed effects (within estimator). OLS regressions include also county-period fixed effects. ***p<0,01; **p<0,05; *p<0,1. a 48 observation dropped because of only one observation per group, 415 observation dropped because of all zero outcomes. b 38 observation dropped because of only one observation per group. (p-value) 0.000 0.000 0.000 0.000 Note: standard errors in parentheses. Control variables included in all regressions are: population (log) in origin and destination countries, per capita gdp (log) in origin and destination countries, difference in GDP and its squared value. All regressions include year, destination, origin country and country pair fixed effects (within estimator). OLS regressions include also county-period fixed effects. ***p<0,01; **p<0,05; *p<0,1. a 48 observation dropped because of only one observation per group, 415 observation dropped because of all zero outcomes. b 38 observation dropped because of only one observation per group. Note: standard errors in parentheses. All regressions include year, destination, origin country, destinatio-period, origin-period and country pair fixed effects (within estimator). ***p<0,01; **p<0,05; *p<0,1. I could not include other control variables (as in former OLS, Poisson) in this IV estimation because they would not satisfy the validity condition.
Conclusion
A2 Propensity Score Matching Estimation
In 46 See Dehejia and Wahba (2002) 47 First stage gravity regression includes year, origin and destination country fixed effects, geographic variables (distance, common border, language and colony), per capita GDP in both origin and destination country. Dependent variable is a dummy equal to one if positive trade flow between origin and destination country Note: robust standard errors in parentheses. All regressions include year, destination, origin country and country pair fixed effects. Columns (1) -(4) include also country-period fixed effects. Control variables included in all regressions are: population (log) in origin and destination countries, per capita gdp (log) in origin and destination countries, stock of immigrants in 1991, import flows (ln), difference in GDP and its squared value. ***p<0,01; **p<0,05; *p<0,1.a 51 observation dropped because of only one observation per group, 264 observation dropped because of all zero outcomes. All regressions include year, destination-, origin-country, destination-period, origin-period and country pair fixed effects. All regressions include: population and per capita GDP in origin and destination country (in ln), bilateral import flows (in ln), the difference in per capita GDP between origin and destination country and its squared value. Constant not shown but included. ***p<0,01; **p<0,05; *p<0,1.
Appendix A3 Placebo test
